Four newest CCD eclipse timings of the white dwarf for polar UZ Fornacis and Six updated CCD mideclipse times for SW Sex type nova-like V348 Puppis are obtained. The detailed O-C analyses for both CVs inside period gap are made. Orbital period increases at a rate of 2.63(±0.58) × 10 −11 s s −1 for UZ Fornacis and of 5.8(±1.9) × 10 −12 s s −1 for V348 Puppis, respectively, are discovered in their new O-C diagrams. However, the conservative mass transfer from the secondary to the massive white dwarf cannot explain the observed orbital period increases for both CVs, which are regarded as part of modulations at longer periods. Moreover, the O-C diagram of UZ Fornacis shows a possible cyclical change with a period of ∼ 23.4(±5.1)yr. For explaining the observed cyclical period changes in UZ Fornacis, both mechanisms of magnetic activity cycles in the late-type secondary and the light travel-time effect are regarded as two probable causes. Not only does the modulation period 23.4yr obey the empirical correlation derived by Lanza (1999) , but also the estimated fractional period change ∆P/P ∼ 7.3 × 10 −7 displays a behavior similar to that of the CVs below the period gap. On the other hand, a calculation for the light travel-time effect implies that the tertiary component in UZ Fornacis may be a brown dwarf with a high confidence level, when the orbital inclination of the third body is larger than 16 • .
Introduction
A noted feature in binary period distribution of cataclysmic variables (CVs) is the existence a very few of CVs with orbital periods between 2 and 3 hours, which is the so-called "period gap" (Katysheva & Pavlenko , 2003) . Several theories are proposed for interpreting this phenomenon. One of the famous explanations (Robinson et al. , 1981) is known as the interrupted-braking model, which indicates a sudden drop in the magnetic activity of the donor star, when it becomes full convective, results in its shrinkage within Roche lobe and temporarily cessation of mass transfer. Accordingly, based on CV period gap, a "standard" evolutionary theory suggests that a CV must continuously evolve towards shorter orbital period by losing angular momentum (e.g. Spruit & Ritter , 1983; Rappaport et al. , 1983; King , 1988) .
UZ Fornacis was first detected in the EXOSAT archive (EXO 033319-2554.2) as a serendipitous X-ray source (Giommi et al. , 1987) . The subsequent optical spectroscopies, polarimetries and photometries in many different brightness states (Berriman & Smith , 1988; Imamura & Steiman-Cameron , 1998; Bailey & Cropper , 1991) established UZ Fornacis as an eclipsing polar (or AM Her type) with a high orbital inclination (i ≈ 80
• ).
The high-time-resolution optical photometry operated by Perryman et al. (2001) distinctly suggests that the strong magnetic field of the white dwarf channels the accretion flow onto both of the magnetic poles of the white dwarf. But based on the analysis of EUV and optical eclipse light curves (Bailey & Cropper , 1991; Warren et al. , 1995) , the impacting region (accretion spot) in lower hemisphere of the white dwarf is regarded as a major light source occulted by the mass donor star.
V348 Puppis was discovered as a faint X-ray source by the HEAO 1 satellite (Tuohy et al. , 1990) . Following its spectroscopic classification, the multicolor photometries detected the V-shaped eclipses with large amplitude flickering at short wavelengths. The classification of V348 Puppis is disputed, since the X-ray data observed by Tuohy et al. (1990) ; Rosen et al. (1994) support a intermediate polar (or DQ Her subclass) candidate but optical spectra (Rodríguez-Gil et al. , 2001; Froning et al. , 2003) prefer a SW Sex type nova-like subclass identification. This means that V348 Puppis in period gap may be an important object for the study of its orbital period changes.
Since the period gap believed to be a transition zone in the evolutionary scenario, the stars in period gap can provide an opportunity to test the standard evolutionary theory of CVs. The orbital periods of UZ Fornacis and V348 Puppis, which are ∼ 2.1 hr and ∼ 2.4 hr respectively, definitely indicate that both objects are in period gap. Since the sharp eclipses in UZ Fornacis and V348 Puppis allow the determination of eclipse timings with high precision, the variations in the orbital periods can correctly reflect their secular evolutions. However, there
is not any available orbital period analysis for V348 Puppis until now. As for UZ Fornacis, Beuermann et al. (1988) firstly detected a decrease of the orbital period, but the following orbital period analysis (Ramsay , 1994; Imamura & Steiman-Cameron , 1998) concluded that its orbital period is increasing, because they missed the four times of mid-eclipse obtained by Berriman & Smith (1988) . When the missed four data and the new data with high precision were added, Perryman et al. (2001) never measured any change in the orbital period for UZ Fornacis. Therefore, the rough orbital period analysis for both CVs in previous papers fails to deduce their possible evolutionary stages.
In this paper, The updated light curves near the mid-eclipse and the eclipse timings for UZ Fornacis and V348 as the comparison star and the check star, respectively. All images were reduced by using PHOT (measure magnitudes for a list of stars) of the aperture photometry package of IRAF. The clock of the control computer operating the VersArray 1300B CCD camera is calibrated against UTC time by the GPS receiver's clock. The estimated precision of the time-stamp associated to each CCD frame is about 0.5s. An uniform exposure time for BVRI bands is adopted as 60s, which is about the time resolution of each time-series 60.48s. During our CASLEO observations, an estimate of the magnitude of UZ Fornacis is V ∼ 18 m .1, which implies that it is in a low brightness state at the time of our observations. Fig. 1 suggest that the eclipse depth of the white dwarf is clearly dependent on the band. Although the time resolution in our light curves is not high enough to identify the different occulted light source in detail, the eclipse light curve in I-filter shown in Fig. 2 may show the similar eclipse morphology as the descriptions in literatures (e.g. Bailey & Cropper , 1991; Imamura & Steiman-Cameron , 1998) . The times of total eclipse and the flat-bottomed minima can be estimated as t ad ∼ 8 min and t bc ∼ 4 min. By using the midpoint times of steep ingress and egress of eclipse, we defined four mid-eclipse times of the primary accretion hot spot corresponding to BVRI bands, respectively. Considering the time-resolution of our observations is ∼ 60s, the quoted uncertainties are estimated as 0 d .0005. The four new eclipse timings indicate that they are wavelength-dependent, with the eclipse occurring earlier at shorter wavelengths. This clearly implies that the composite eclipse of two sources, the bluer source being eclipsed earlier than the redder one. The average difference of the timings obtained in different wavelength is about 0 d .0003. According to the eclipse phenomenol-ogy of UZ Fornacis (e.g. Bailey & Cropper , 1991; Warren et al. , 1995; Imamura & Steiman-Cameron , 1998; Perryman et al. , 2001) , there is a non-negligible uncertainty associated to the transformation of hot spot mideclipse timings into the white dwarf ones, which affects all timings except those of Bailey & Cropper (1991) .
Inspections of
Therefore, a common error bars of 0 d .00046 are assigned to all data in the sample other than the timings obtained by Bailey & Cropper (1991) . Moreover, in order to apply the uniform time system, the three eclipse timings in TDB observed by Perryman et al. (2001) nights, the estimated magnitude of V348 Puppis is V ∼ 15 m , which is similar as the photometries (Rolfe et al. , 2000) . Moreover, the V-shaped eclipse of V348 Puppis is clearly shown in Fig. 3 as the literatures (e.g. Rolfe et al. , 2000; Rodríguez-Gil et al. , 2001 ). This imply that nova-like V348 Puppis may be a stable CVs, which is totally different from the polar UZ Fornacis. The calibrated clock used in observations is the same as that of UZ Fornacis. The exposure times for the observations in 2008, November 28, 2009, January 14, 16 and November 24 were 60s, 30s, 25s and 60s, respectively. Since the mid eclipse of V348 Puppis is Vshaped, which is different from that of UZ Fornacis, and six mid-eclipse timings were derived by using a parabolic fitting method to the deepest part of the eclipse. The uncertainties of the mid-eclipse timings in our observations are estimated to be ∼ 0. d 0005. Including the previous 48 times of light minimum for V348 Puppis (Tuohy et al. , 1990; Rolfe et al. , 2000) , we listed all 54 available times of light minimum covering about 21 yr in Table 2. 4 3 Analyses of orbital period change
UZ Fornacis
The updated linear ephemeris in HJD (Warren et al. , 1995) is used to calculate the O-C values of 44 eclipse timings and, after linear revision, the new epochs and average orbital period of UZ Fornacis were derived as, 
with standard deviation σ 2 = 2 d .8 × 10 −4 . Although the data near 17000 cycles present large scatters due to the early four data deriving from the light curves with very low time resolution (Berriman & Smith , 1988) , the reduced χ 2 of Eq. 2 is calculated to be ∼ 0.43, which is lower than unity. Moreover, the data points shown in the same modulation period as that in Eq. 2 is estimated to be
with standard deviation σ 3 = 4 d .4 × 10 −4 . Fig. 5 suggests that the best-fit sinusoid period for the Eq. 3 may be larger than 23 years. Thus, we allowed the sinusoidal period to be one of the free parameters of the fit.
However, since the data points for UZ Fornacis only cover about a half of a whole sinusoid period, we cannot find a best-fit with a sinusoid period about twice the baseline of the current data. Accordingly, the further data points of UZ Fornacis are important for obtaining a precise linear-plus-sinusoidal ephemeris. In order to describe the significant level of the quadratic term in Eq. 2, a F-test as Pringle (1975) is attempted to apply for assessing the significance of quadratic terms in Eq. 2. The parameter λ is described to be
where n is the number of data. Thus, a calculation gives F(1, 38) = 55.8, which suggests that it is significant well above 99.99% level. According to Eq. 2, the orbital period increase rate of UZ Fornacis,Ṗ, can be calculated to be 2.63(±0.58) × 10 −11 s s −1 , which is similar as the previous works (Ramsay , 1994;  Imamura & Steiman-Cameron , 1998). 
V348 Puppis
The recent ephemeris derived by Rodríguez-Gil et al. (2001) The O-C diagram shown in Fig. 6 clearly implies an orbital period increase. Therefore, a quadratic ephemeris for V348 Puppis can be calculated to be
with the reduced χ 2 ∼ 1.2. Although the large scatters in the O-C diagram prevent the further analysis for the orbital period changes in V348 Puppis at present, the observations over a longer baseline may be capable of detecting a cyclical variation with a large period. The orbital period increase rate of V348 Puppis,Ṗ, can be estimated to be 5.8(±1.9) × 10 −12 s s −1 . Although the large scatters in observation seasons affect the uncertainty ofṖ, the average O-C diagram of V348 Puppis produced by averaging the mid-eclipse timings during each observation season significantly suggests the orbital period increase for V348 Puppis. Moreover, a F-test is used to assess the significance of quadratic term in Eq. 5. The parameter λ = 5.8 indicates that it is significant with ∼ 99% level. 
Secular orbital period increase
The normal mass transfer for both binaries from the red dwarf to the white dwarf are expected since the hot spots on the surface of the white dwarf and the occasional X-ray and UV flaring in UZ Fornacis are observed (e.g. Bailey & Cropper , 1991; Warren et al. , 1995; Imamura & Steiman-Cameron , 1998; Perryman et al. , 2001; Pandel & Córdova , 2002) , and V348 Puppis as a SW Sex-type system with an enhanced mass transfer rate are confirmed in Rodríguez-Gil et al. (2001) and Froning et al. (2003) . Accordingly, the orbital period increase in both CVs should be predicted in principle. However, considering that the conservative mass transfer from a less massive star to a more massive one in a binary with the increasing orbital period and separation is sustainable if the mass-donor star expands faster than its Roche lobe, the conservative mass transfer for both CVs is not plausible explanation for the observed secular orbital period increase. The physical parameters of both CVs deduced by modeling the eclipse light curves for UZ Fornacis (Bailey & Cropper , 1991; Imamura & Steiman-Cameron , 1998) , and by measuring the radial velocity curves for V348 Puppis (Rodríguez-Gil et al. , 2001), respectively, indicate that both secondaries are the low-mass main sequence stars without violent expansion and the mass ratios of the secondary star to the white dwarf are less than unity.
By using the system parameters of both CVs and the derived orbital period increase rates, we estimated the expansion rates of Roche lobe of the secondary stars,Ṙ rl2 , caused by mass transfer in the case of conservation to be ∼ 1.1 × 10 −8 R ⊙ yr −1 and ∼ 2.5 × 10 −9 R ⊙ yr −1 for UZ Fornacis and V348 Puppis, respectively. Moreover, the calculated conservative mass transfers for both CVs may be adiabatic mass transfers since the mass loss timescales for both secondaries are lower than their Kelvin-Helmholtz timescales. According to the results calculated in polytropic models, a low-mass main sequence star as mass-donor star in a binary with a rapid mass transfer (i.e. adiabatic mass transfer) may expand as a exponent ∼ 1/3 (Hjellming & Webbink , 1987) .
Thus, the possible expansion rates of the mass-donor starsṘ 2 can be estimated to be 2.9 × 10 −9 R ⊙ yr −1 and 7.8 × 10 −10 R ⊙ yr −1 for UZ Fornacis and V348 Puppis, respectively, which are a factor of ∼ 3 less than the respectiveṘ rl2 . This paradox may imply that both CVs in period gap are interesting objects and worthy the further observations for investigating their secular orbital period variations. On the other hand, since the current data with large scatters for both CVs limit the precise detection of secular orbital period increase, the possibility that the observed increase trend in the O-C diagram may reflect part of a variation another modulation in a longer timescale cannot be totally ruled out.
A cyclical period variation in UZ Fornacis
A notable cyclical period variation with a period of ∼ 23.4(±5.1)yr is presented in the middle panel of Fig.   4 after removing the quadratic element. However, the only one cycle of the modulation and the large scat-ters shown in Fig. 4 suggest that it is yet not possible to judge if the modulation is strictly periodic or not.
Since the spectral type of the secondary of UZ Fornacis is regarded as M4-M5 dwarf (Ferrario et al. , 1989; Pandel & Córdova , 2002) , a solar-type magnetic activity cycle in its convective shell should be considered for explaining the observed oscillations in the O-C diagram (Hall , 1989; Applegate , 1992; Lanza , 2006) . According to the regression relationship between the length of the modulation period P mod and the angular velocity Ω derived by Lanza (1999) LogP mod = −0.36(±0.10)LogΩ + 0.018,
a slop ∼ −0.43 for UZ Fornacis can be estimated. This suggests that UZ Fornacis can fit the relationship well.
Furthermore, according to Eq. 2, the fractional period change ∆P/P for UZ Fornacis can be estimated to be ∼ 7.3 × 10 −7 . Since the orbital period of UZ Fornacis is about 2.1hr which is inside period gap, the ∆P/P value of UZ Fornacis can offer a good sample for checking the diagram of ∆P/P versus Ω of the active component star for CVs (Borges et al. , 2008) . A calculation indicates that UZ Fornacis obviously deviates from the relation ∆P/P ∝ Ω −0.7 and displays a behavior similar to that of the CVs below the period gap (Borges et al. , 2008) . However, considering that the generation of large scale magnetic fields in fully convective stars may be different from the stars with radiative cores (Dobler , 2005) , magnetic activity cycles still may be a possible explanation for UZ Fornacis. On the other hand, using an extended model with Applegate's considerations introduced by Lanza (2005 Lanza ( , 2006 , the longest timescale of energy dissipation τ ≈ 0.8yr for the magnetic active cycles in UZ Fornacis can be estimated from the eigenvalue of the equation of angular momentum conservation λ 20 ≈ 3.95×10 −8 s −1 . Moreover, the scaling relationship of the dissipated power and the luminosity of the secondary stars derived by Lanza (2006) suggests that the needed energy cannot be sustained by stellar luminosity of UZ Fornacis. This means that a reconsideration of the hypothesis of magnetic active cycles is needed to interpret the observed cyclical period variations in CVs.
Another plausible mechanism for the cyclical period variation is the light travel-time effect, which is caused by a perturbation from a tertiary component. An inspection of Fig. 4 may suggest that the orbital eccentricity of the third star is near zero. By using the amplitude of sinusoidal curve and the Third Kepler Law, the projected distance a ′ sin(i) from binary to the mass center of the triple system and the mass function of the third component f (m 3 ) can be calculated to be 0.17(±0.06)au and 9.4(±0.9) × 10 −6 M ⊙ , respectively. We set a combined mass of 0.7M ⊙ + 0.14M ⊙ for the eclipsing pair of UZ Fornacis. When the orbital inclination of the third component in this system is large than 16
• , it may be a brown dwarf with a confidence level ≥ 82% based on the inclination. According to the both relationships described in Fig. 7 , the mass of the third star in UZ Fornacis is close to a lower limit of brown dwarf's mass ∼ 0.014M ⊙ (Chabrier & Baraffe , 2000; Burrow et al. , 2001 ) as long as the inclination of the third star is higher than 85
• and the distance from the third body to the mass center of system is ∼ 7.6au, which is over three orders of magnitude larger than the separation of binary estimated from the orbital period of UZ Fornacis. Thus, this third star can survive the previous common envelope evolution of the parent binary. Moreover, the mass of this third star implies that it may be a critical substellar object between brown dwarf and giant planet.
Conclusion
The orbital period variations in two CVs with deep eclipse inside period gap, UZ Fornacis and V348 Puppis are investigated in detail. The new eclipse timings, comprising 4 data points for polar UZ Fornacis and 6 data points for V348 Puppis, respectively, suggest that the orbital period increase with a rate of 2.63(±0.58) × 10 −11 s s
for UZ Fornacis and 5.8(±1.9) × 10 −12 s s −1 for V348 Puppis, respectively, are observed in the O-C diagrams.
However, based on the physical parameters of both CVs, the observed secular orbital period increase shown in Fig. 4 and Fig. 6 cannot be explained by the conservative mass transfer sinceṘ rl2 >Ṙ 2 in the case of conservation for both CVs. Thus, the increasing trend shown in the O-C diagrams for both CVs may be just part of another modulation at a longer period. Moreover, the failure of a linear-plus-sinusoidal ephemeris for UZ Fornacis may imply that current data in O-C diagram only cover half-cycle modulation.
Aside of the observed orbital period increase in both CVs, a cyclical period variation with a low amplitude 
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